Working memory (WM) is a frequent and long-lasting deficit in patients with aphasia. Progress has been made in our understanding of the nature of WM impairment, by considering deficits at the level of maintenance of item and serial order information (short-term memory), deficits at the level of attentional control, and their complex interactions with language impairment. However, WM treatment studies in aphasic patients remain scarce. This theoretical and quantitative review of 15 single-case treatment studies (24 patients) reveals that WM treatment in aphasic patients is associated with robust near transfer effects and smaller far transfer effects. WM treatment can also raise verbal WM capacity to normal range performance levels. The specificity of WM treatment is more difficult to establish as control tasks/treatments are associated with treatment effects of comparable size as far transfer effects. Existing treatments cover phonological maintenance and control of attention components of WM but do not target difficulties at the level of item interference or serial order processing. In order to improve the specificity of WM treatments, future studies should define WM impairment and treatment targets in a more precise and theoretically informed manner. Also, although the vast majority of reviewed studies meet minimal methodological requirements for single case experimental designs, the use of a larger number of baseline, treatment and control measures is recommended. Finally, publication of treatment studies with negative outcomes should be encouraged as it is currently difficult to estimate the impact of publication bias on observed treatment effects.
Introduction
The aim of this critical review paper is to investigate the progress that has been made in the rehabilitation of working memory (WM) impairment in aphasia. WM impairment is a frequent, associated deficit of aphasia and it is also a long-lasting one, being still present in patients that appear to have recovered from their language impairment by showing no residual deficits in standard language measures (Caramazza, Basili, Koller, & Berndt, 1981; N. Martin, Saffran, & Dell, 1996) . These WM deficits will continue to cause functional deficits in everyday life such as difficulties in following discussions and in taking notes, and they will prevent a full recovery of social and professional autonomy (Vallat et al., 2005) . Different intervention strategies have been proposed, including both restoration and compensation techniques. In order to achieve an accurate understanding of the efficacy and specificity of these techniques, we first need to consider the complex nature of WM impairment in aphasia, in the light of current theoretical models.
